Old trees as a natural heritage are significant components of terrestrial biodiversity, and they also play an important role in the ecosystem. An overall understanding of the distribution patterns and ecological characteristics of old trees in China's Anhui Province will provide valuable insights into old tree conservation and scientific planning. Based on the data from 617 field collection and historical sample documents, we applied DIVA-GIS combined with the BIOCLIM model to qualitatively and quantitatively analyse the distribution patterns of old trees and their dominant climate factors for the first time. The model assessment results indicated that the area under the receiving operator curve (AUC) and kappa statistics reached 0.969 and 0.921, respectively, which indicated that the data fit the model very well and that the prediction was highly reliable. According to principal component analysis (PCA), the main bioclimatic variables influencing the distribution of old trees were as follows: water requirements, drought tolerance, preference temperature, heat resistance, cold tolerance and others. The cumulative frequency curves further confirmed that the ecological characteristics of the geographical distributing area for old trees in the study area were annual mean temperature (10.90~16.30ºC), maximum temperature of warmest month (25.60~32.40ºC), mean temperature of coldest quarter (0.30~4.90ºC), annual precipitation (665.00~1701.00 mm), precipitation of driest month (14.00~47.00 mm) and precipitation of driest quarter (45.00~173.00 mm). The current distribution pattern of old trees was mainly affected by precipitation factors. Furthermore, this study demonstrates a new method for the conservation of old trees by virtue of GIS software and predictive models. All of these results could help establish conservation plans for old trees.
Introduction
Old trees (also called large old trees, heritage trees, veteran trees, etc.) play a critical role in ecosystems globally [1] [2] [3] . Due to the old trees' properties of environmental improvement, aesthetic enhancement, cultural value, ecological and biodiversity enrichment, and economic, social and health benefits [1, 4] , they have been a focus of human beings for a long time throughout the world [5] . Old trees are also valuable cultural resources and important historical relics. Old trees not only record the natural conditions of a region's climate, hydrology, geology, geography, vegetation, and ecology, but also reflect the history of human activities and social development in the region. Old trees overcome spatial and temporal limitations, and they are the envoy connecting history, nature and human beings. Thus, old trees are non-renewable natural and cultural heritage resources with extremely high conservation value [6] . However, old trees have to struggle to survive because of the rapid changes in the global climate and other factors [7] [8] [9] . Populations of large old trees are rapidly declining in many parts of the world, which has serious implications for ecosystem integrity and biodiversity [10, 11] . Therefore, creating more effective strategies for the conservation of old trees should be addressed urgently.
For various reasons, the number of old trees had decreased drastically, and they have suffered losses for a long time [12] . The administrative department and experts are aware of the seriousness of the problem in China. Hence, since as early as the 1980s, various levels of Chinese governments have carried out the conservation of old trees [13] . Particularly in September 2001, the National Afforestation Environmental Protection Commission and State Forestry Administration launched a nationwide census of famous and old trees. At the same time, many related studies on old trees had been continually developed, mainly focusing on the diversity of old trees in special regions [14, 15] , assessment of the growth status [12, 16] , rejuvenation technology [17, 18] , spatial distribution [3, 13] , evaluation of tree age [19, 20] , monetary valuation [21, 22] and so on. Such studies in recent years have promoted the theory and methods related to the conservation of old trees.
With the development of GIS technology and computer technology, geographic information systems (GIS) have been successfully applied for the conservation of old trees. For instance, GIS data on ancient and famous trees in the Sun Yat-sen Mausoleum provided information on ancient and famous trees for management, monitoring, rational utility and correlative research [23] . Based on the integrated techniques of virtual plants and GIS, a three-dimensional management information system of ancient and famous trees was realized, which promoted management and protection from the aspects of standardization, informalization and visualization [24] . A new mobile application was developed for conservation by virtue of the enterprise J2EE platform and GIS, which provided an efficient and quick tool for protection [25] . In Dongguan, Guangdong Province, the established system based on GIS offered a digital management platform for the management and protection of old and famous trees via information reporting, information sharing, and management decision-making [26] . Similar studies were also carried out in many administrative regions of China [15, 27, 28] . Although many of the studies mentioned above have been performed, the study of old trees based on GIS is still far from sufficient, particularly the in-depth study of the geographical distribution of old trees.
Species distribution models (SDMs) based on climatic variables have become a popular topic in the field of ecology [29, 30] , and SDMs have been widely applied in many fields of interest, such as biodiversity discovery, phylogeography, species invasions, climate change effects on species distribution, conservation planning and species management [29, [31] [32] [33] [34] [35] [36] [37] [38] . With the availability of high-resolution interpolated climate data for global land areas and continuously updated algorithms, SDMs are emerging as an important tool in ecological research [39] [40] [41] . Bioclimatic variable (BIOCLIM), Domain (DOMAIN), generalized linear models (GLMs), multivariate adaptive regression splines (MARS), genetic algorithm for rule-set production (GARP), maximum entropy modelling (Maxent) and boosted regression trees (BRT) are currently some of the most popular and commonly used SDMs [34] . Many software programs can help to operate complex SDMs, such as R, Maxent, MATLAB, CANOCO, DIVA-GIS, Biomapper, and openModeller [42] , which each have their own strengths and weaknesses.
In this paper we will apply DIVA-GIS 7.5 software with the BIOCLIM model to analyse the distribution patterns of old trees in Anhui Province. DIVA-GIS, which was developed as a joint project by several institutions (International Potato Center, FAO, Museum of Vertebrate Zoology, etc.), is a free GIS software program used for the analysis of geographical data [43] [44] [45] [46] [47] [48] [49] , and the data are processed into standard GIS formats that can be applied to other general software. BIOCLIM was the first SDM program in widespread use [50] . BIOCLIM can be applied to conservation biogeography, such as quantifying the environmental niche of a species, identifying areas where a species might be invasive, assisting conservation planning and assessing the likely impacts of climate change on species distributions [29] .
Traditional conservation methods for old trees have been unable to meet the need for development. However, based on the DIVA-GIS platform, the climatic data of geographical distribution points can be obtained effectively, and the BIOCLIM model can be used to predict the suitable habitat of old trees. The relationship between the geographical distribution pattern and bioclimatic factors can be explained by GIS technology, which provides a scientific basis for the conservation of old tree resources in the future. The purpose of the study is to (1) disclose the distribution pattern of old trees in Anhui Province, (2) find the main climatic factor that determines the distribution pattern, and (3) model the suitable habitat of old trees in the study area. The findings can instantly inform management decisions for old trees in Anhui Province.
Materials and Methods

Study Area
Anhui Province in the People's Republic of China is located in the eastern region of the country with complex topography. It is approximately 570 km from south to north and 450 km from east to west, which covers an area of 140.1×103 km 2 . Two of the most important rivers in China, the Yangtze River and the Huaihe River, flow eastward across the south and north of the province, respectively, dividing its area into three natural regions: the region to the north of the Huaihe is a vast expanse of flatland plain with loamy soil; the region between the Huaihe and the Yangtze is hilly terrain with a network of criss-crossing rivers and a random distribution of terraces; the region to the south of the Yangtze is a mountainous area that includes Mt. Huangshan and Mt. Jiuhua. Located in the transition region of the warmtemperate zone and subtropical zone, the climate of Anhui is warm and humid with distinctive seasons. The climate in the area north of the Huaihe River is a warmtemperate semi-humid monsoon climate; the area south of the Huaihe is a subtropical humid monsoon climate. The province's annual rainfall differs greatly, and its weather is very dynamic, with frequent spring droughts and summer floods; the average annual precipitation is 800 to 1,800 mm (31 to 71 inches). The average annual temperature ranges from 14ºC to 17ºC. The sun shines an average of 1,800 to 2,500 hours per year. Anhui Province has 200 to 250 frost-free days, and throughout the year the province has distinct seasons, abundant precipitation, and a pleasant climate.
Bioclimatic Variables and Old Tree Data
Nineteen bioclimatic variables with 2.5′ (ca. 5 km) spatial resolution are available from DIVA-GIS (http:// www.diva-gis.org/climate.htm) [43, 51] , which is used to determine the most influential variables associated with old tree distribution in Anhui Province. The bioclimatic variables represent annual trends, seasonality and extreme or limiting environmental factors. The variables are coded as follows: annual mean temperature (Bio 1, ºC), mean diurnal range (Bio 2, ºC), isothermality (Bio2/Bio7) (×100) (Bio 3), temperature seasonality (standard deviation *100) (Bio 4, Coeff. of variation), maximum temperature of warmest month (Bio 5, ºC), minimum temperature of coldest month (Bio 6, ºC), temperature annual range (Bio 7, ºC), mean temperature of wettest quarter (Bio 8, ºC), mean temperature of driest quarter (Bio 9, ºC), mean temperature of warmest quarter (Bio 10, ºC), mean temperature of coldest quarter (Bio 11, ºC), annual precipitation (Bio 12, mm), precipitation of wettest month (Bio 13, mm), precipitation of driest month (Bio 14, mm), precipitation seasonality (coefficient of variation) (Bio 15, Coeff. of variation), precipitation of wettest quarter (Bio 16, mm), precipitation of driest quarter (Bio 17, mm), precipitation of warmest quarter (Bio 18, mm) and precipitation of coldest quarter (Bio19, mm).
One of the most important processes for the conservation of old trees is how to define an old tree. Some scholars believe that an old tree should be defined according to its relative size (diameter and height) and on a species-specific basis rather than depending on its real age [52] . This method has been applied in Romania [1, 53] , Brazil [54] , Hong Kong, China [4] , etc. However, according to the regulation of 'Technical regulation for surveying of old and notable trees' (promulgated by the State Forest Administration of P. R. C. in 2016), old trees were defined as trees aged greater than or equal to 100 years; at the same time, the old trees were divided into three protection classes: first-class ≥500 years, 300 ≤ second-class ≤ 499 years and 100 years ≤ third-class ≤ 299 years. Because data on old tree age were mostly evaluated by local experts, most of the data had some errors. Therefore, it is very difficult to precisely measure the age of old trees. Thus, to ensure the representation of data, we selected trees older than 500 years as determined by local forestry experts as study objects.
We gathered the data of old trees in the following ways: (1) online search of scientific literature from the China National Knowledge Infrastructure (www. cnki.net) and local government websites, (2) review of documents from the forestry bureaus of cities or counties, and (3) field investigations by authors from 2015 to 2019 aperiodicaly. A total of 617 occurrences were obtained, belonging to 62 species, 52 genera and 30 families.
When the locations of old trees were recorded we used GIS software (LocaSpace Viewer version 3.7) to obtain the coordinates.
Data Analysis
The data of old trees gathered in the study area were evaluated for distribution pattern, suitable habitat and ecological characteristics. For principal component analyses (PCA), 19 bioclimatic variables were standardized to a mean of 0 and standard deviation of 1; data transformation was performed by PAST 3.23 [55] . Geographic base maps of Anhui Province (.shp format) were downloaded from the National Platform for Common Geospatial Information Services (http://www. tianditu.gov.cn/). In this study, the BIOCLIM model was used to: (a) describe the environment in which the old trees had been recorded and (b) predict other locations that may be suitable for the old trees to currently reside. Simultaneously, 75% of distribution data on old trees was applied for training, and the remaining was applied for testing, repeating 99 times; the result was saved as an output file in .grd format. Next, a stack data set was created to build the area under the receiving operator curve (ROC) (AUC). The AUC was used to evaluate the model's goodness-of-fit, and the model with the highest AUC value was considered the best performer. The AUC was used as the BIOCLIM predictive performance metric. The AUC has an important statistical property: the AUC of a classifier is equivalent to the probability that the classifier will rank a randomly chosen positive instance higher than a randomly chosen negative instance [56] . The AUC is an effective thresholdindependent index that can evaluate a model's ability to discriminate presence from absence [37] . In general, the AUC is between 0.5 and 1. AUC<0.5 describes models that perform worse than chance and rarely occur in reality. An AUC of 0.5 represents pure guessing. Model performance is categorized as failing (0.5-0.6), poor (0.6-0.7), fair (0.7-0.8), good (0.8-0.9), or excellent (0.9-1) [57] . The other prediction accuracy index, kappa, was also applied. The kappa statistic ranges from -1 to +1, where +1 indicates perfect agreement and values of zero or less indicate a performance no better than random [58] . The above calculation process was performed using DIVA-GIS 7.5 software.
Results
Distribution Pattern of Class I Old Trees in Anhui Province
The distribution pattern of old trees in Anhui Province had the following characteristics ( Fig. 1): (1) the centres of the distribution areas for old trees were in the southern and southwestern parts of the province. The density of old trees in these two regions was significantly higher than that in other locations. ( 2) The distribution of old trees tended to decrease with increasing latitude; in particular, the number of individuals of old trees was gradually reduced to the north of the Huaihe River. (3) Along both the Yangtze and Huaihe Rivers, the number of old trees was lower than that in other areas. (4) There were few old trees recorded in the central part of Anhui Province.
The current distribution pattern of old trees in the study area was closely related to the topography, agriculture, economic and social development of Anhui Province. First, the northern part of Anhui Province was a traditional farming area, and its terrain was mainly plain, and the plain is mainly located in Huaibei plain. Because of the thousands of years of an agricultural economy, there was no natural forest in this region, which resulted in low diversity of plant species. Populus spp., Salix spp., Ulmus spp. and Sophora spp. were very Fig. 1 . Distribution pattern of old trees in Anhui Province. common in this area; however, it was very difficult for these kinds of species to survive for hundreds of years, particularly poplar and willow. The central part of Anhui Province included Hefei, Wuhu, Bengbu and Chuzhou cities, which was the most economically developed area in Anhui Province with strong urbanization. However, it was also a dense zone of rivers and lakes, mainly including Chaohu, Shijiu and Nanyihu lakes. Therefore, almost no old trees were found in this area. Xuancheng, Huangshan, Lu'an and Anqing cities are located in the southwestern and southern regions of the province. This region is a typical hilly and mountainous region that incorporates a series of complex topographies, such as middle mountains, low mountains, hills, and tablelands. At the same time, this area was rich in various rare or endangered plant resources, such as Taxus wallichiana var. chinensis, Podocarpus macrophyllus, Ginkgo biloba, and Pteroceltis tatarinowii. Hence, this area could provide an enormous benefit for the breeding of old trees. Along the Yangtze and Huaihe, there were few individuals of old trees found because of the landform and strong human activities.
Analysis of Main Climatic Factors
A matrix of 19 bioclimatic variables and 617 individuals of old trees was built for principal component analysis. The results indicated that nearly all of the vital bioclimatic information on the distribution pattern was contained in the first two principal components, which explained 87.87% of the variation (Table 1 and Fig. 2 ). The first principal components explained 65.70% of the variation, and the main bioclimatic factor with high loading values included annual precipitation (Bio 12, 0.28), precipitation of driest month (Bio 14, 0.28), precipitation of driest quarter (Bio 17, 0.28) and precipitation of coldest quarter (Bio19, 0.27). The above four bioclimatic factors were closely related to precipitation; for this reason, precipitation was of the greatest significance for the distribution of old trees. The second principal component explained 22.17% of the variation; however, the annual mean temperature (Bio1, 0.48), maximum temperature of the warmest month (Bio 5, 0.42), mean temperature of the warmest quarter (Bio 10, 0.40), and mean temperature of the coldest quarter (Bio 11, 0.41) were useful variables for explaining the distribution of the old trees; these variables were relevant to temperature. From the third principal components to the end, the contribution rate degraded gradually, which explained only 12.13% of the total variation. In light of the implications of the different bioclimatic variables, they could be defined as water requirements (Bio12), drought tolerance (Bio 14 and Bio 17), preference temperature (Bio 1), heat resistance (Bio 5) and cold tolerance (Bio 11). Therefore, according to principal component analysis (Table 1 and Fig. 2) , the distribution pattern of old trees was affected by water requirements>drought tolerance>preference temperature>heat resistance>cold tolerance>other bioclimatic variables.
Based on the rank of the factor loadings, six dominant climatic factors were selected for variable statistics after PCA screening ( Table 2 and Fig. 3 ). Many studies considered that a habitat was suitable for old trees when the continuous range of cumulative frequency was ≥ 90% [47, 59, 60] . The results indicated that the suitable bioclimatic ranges of Bio 1, Bio 5, Bio 11, Bio 12, Bio 14 and Bio 17 were 10.90~16.30ºC, 25.60~32.40ºC, 0.30~4.90ºC, 665.00~1701.00 mm, 14.00~47.00 mm and 45.00~173.00 mm, respectively ( Table 2 ).
Modelling of Suitable Habitat
In accordance with the result of the prediction by the BIOCLIM model, the suitable habitat for old trees in Anhui Province can be divided into six levels as follows: not suitable (0), low (0-2.5%), medium (2.5%-5.5%), high (5%-10%), very high (10%-20%) and excellent (20%-46%) ( Fig. 4 ). Under the current climate conditions, there was a high ratio of suitable areas for old trees to the south of the Huaihe and Yangtze rivers (excluding the areas alongside the Yangtze and southwest of Anqing city). Second, the southeast was also an area suitable for old trees, especially in Xuancheng city. With increasing latitude, the northern part of Anhui Province was not an agreeable climatic environment for old trees, such as Suzhou, Huaibei, Bozhou and Fuyang cities. In conclusion, the southeastern and southwestern parts of Anhui Province are the most likely suitable habitats for old trees. Hence, this area should be focused on as a conservation priority area for the cultivation of large and old trees in Anhui Province. The accuracy of prediction of old trees during the current period was found to be 'excellent' (AUC mean = 0.969±0.0416) (Fig. 5) . The results showed that the selected bioclimatic variables described the suitable habitat for old trees in Anhui Province very well. A kappa value of 0.921 was calculated, which could be considered to indicate 'very good' agreement between the model and the test data and was consistent with AUC ( Fig. 5 ).
Discussion
It is of great significance to ensure the accuracy of an SDM. Species distribution is a complex expression of the ecology and evolutionary history of a species, which are controlled by different factors, intensities and spatialtemporal patterns [61, 62] . Based on the studies of some researchers, the environment, biological characteristics, spread and adaptation of species are the four main factors to determine the distribution patterns of species [63, 64] . However, the accuracy of prediction models for species distribution patterns was mainly dependent on model performance, species prevalence and sample size [48, 65] . Generally, the accuracy of the prediction of the ecological characteristics of many rare species would be improved with increasing sample size, especially for species with small geographic ranges and limited environmental tolerance [66] . Many species distribution models have been utilized for prediction [36] , but the accuracy of the prediction results could be promoted by appropriate niche models for special studies. BIOCLIM offers a simplistic approach to species distribution modelling [29] , which had been one of the most widely used SDM packages and was recognized as one of only three 'well-established modelling methods' [31] . Compared to the other models, BIOCLIM proved to be a highly flexible and powerful tool for evaluating distributions on a variety of spatial scales with limited sample size requirements [29, 67] . According to the 32 natural distribution records, the potential distribution pattern of Cerasus schneideriana was predicted with a high AUC value (0.998) [60] . The BIOCLIM model also performed well in predicting the suitable habitat of some species with a few geographical coordinates, such as Caragana spp. (AUC>0.9) [68] , Vitis yunnanensis (AUC = 0.871) [69] , Yulania liliiflora (AUC = 0.998) [48] , Quercus griffithii (AUC ≈ 0.9) [70] , and Fagus sylvatica (AUC = 0.898) [33] . The closer the AUC is to 1, the better the model performance [71] . According to the customs of nature and humankind, the distribution of old trees was random and uncertain, and these trees required highly suitable habitat; therefore, it was difficult to gather individual samples of old trees. We do not deny the limitation of the BIOCLIM model itself [29, 33] ; however, evaluation by the ROC curve proved that the BIOCLIM distribution model was accurate and reliable in this study (AUC = 0.969). It could be concluded that the simulations had high reliability and could be applied to analyse the suitable habitat for old trees in Anhui Province. This model could be utilized to predict suitable habitats for old trees.
At large temporal and spatial scales, climate is generally regarded as the main determinant of species ranges over broad geographical scales [72] . Researchers always try to determine the most important climatic factor, and PCA is a good method for determining this information. PCA is a multivariate technique that produces a set of abstract variables that are weighted linear combinations of the original variables. The components are constructed to maximize the variance explained by each component and in such a manner that they are uncorrelated (orthogonal) [73] . PCA allows for the identification of climatic conditions governing the distribution of the plant species and permits the comparison of the climatic preferences of all these species. On the basis of PCA, the distributional limits of beech species were primarily associated with thermal factors, and the growing season temperature regime was the most important for illustrating the distribution of Chinese beeches [74] . To predict new occurrences of rare plants in the Rattlesnake Creek Terrane of the Shasta-Trinity National Forest in the northern California Coast Range of the United States, researchers found that PC1 and PC2 were strongly correlated with precipitation and elevation, respectively [40] . Such studies based on PCA are efficient in disclosing the main climatic factors governing the distribution patterns of specific species [75] [76] [77] . In this paper, PCA was carried out on all 19 climatic parameters, and the results indicated that precipitation had a significant impact on the distribution pattern of old trees in Anhui Province, which will be meaningful for the management of old trees in the future.
Theoretically, 19 bioclimatic variables could be applied to the BIOCLIM model simultaneously to predict the suitable habitat of old trees, but the problem of autocorrelation in the presence data or the multicollinearity of the environmental predictors had to be addressed [35] . Multi-collinearity is a serious statistical problem in non-experimental situations, where the researcher has no control of the risk associated with hypothetical factors related to independent variables [35] . To avoid this problem, the correlation of 19 bioclimatic factors was addressed [36, 78] ; for the correlation between two arbitrary factors with an absolute value greater 0.75, one factor would be chosen; ultimately, the selected factors exhibited low correlation (value of correlation coefficient less than 0.75) [32, 79] . This method required researchers with rich experience. In addition, to reduce autocorrelation, PCA represents the availability of an exact theory to estimate distributions, and the principal components are useful exploratory tools to detect and quantify the mutual relationships among variables [80] . Thus, the predictors of BIOCLIM were universally selected by PCA [47, 48, 60] . Therefore, this method was a preferable way to avoid subjective decisions.
Many studies related to old trees have been carried throughout the world [4, 9, 53, 81, 82] , but the study scales are limited to small regions, such as woodpasture regions [53, 82] , metropolitan areas [4, 81] , or natural forests within a certain area [9] . These studies mainly focused on the effects of different factors on species diversity, abundance, and spatial patterns of old trees. However, few studies have focused on the climatic influence of old trees on a large spatial scale. The geographic distribution of wild potatoes (Solanaceae sect. Petota) was analysed using a database of 6073 georeferenced observations in America, and they were recorded more often in the Southern Hemisphere at altitudes between 2000 and 4000 m [51] ; thus, this information could be used to assist with cultivation exploitation for raw material and genetic resources in the future. A study on the distribution, diversity and environmental adaptation of highland papayas (Vasconcellea) in tropical and subtropical America provided a better understanding of many other potentially neglected and underutilized species to enhance their conservation and use [75] . These studies include species such as beech (Fagus L.) [74] , fir (Abies Mill) [78] , and pepper (Piper L.) [39] . We studied the old trees of Anhui Province over a large geographical scale, which referred to many species and an abundance of individuals; this method could predict the suitable habitat for old trees efficiently and provide conservation and management for them scientifically. Therefore, these results are of great significance for the conservation of old trees in the future.
Global warming has been recognized as having an important effect on the natural ecological system and life-supporting environment of human beings [83] . The future global extinction risk due to climate change is predicted not only to increase but also to accelerate as global temperatures rise [84] , and up to one in six species under the current policies would disappear [85] . Therefore, it is clear that populations of large old trees are rapidly declining in many parts of the world [11] due to the high frequency of extreme climate events [7, 8] . In this study, the 'excellent' habitat for old trees in Anhui Province was becoming fragmented (Fig. 4) . With future climate change, the suitable habitat for old trees will become more fragmented or even disappear. To cope with climate change and minimize disaster consequences, effective conservation management should be proposed. The distribution dynamics and population changes of old trees should be monitored systematically and chronically. At the same time, it is better to build a province-wide conservation database and monitoring network using GIS technology. On this basis, the specific indicators of the impact of climate change on old trees were quantified, and relevant ecological models were established that could effectively predict the temporal-spatial distribution pattern of old trees.
conclusions
We must confront the fact that the ongoing decline of old trees had substantial consequences for both biodiversity and the integrity of ecosystems worldwide. There is no time to delay the conservation of old trees. This was the first study to illustrate suitable habitats for old trees in Anhui Province based on the most complete geographical collection dataset compiled thus far. The present study showed that the BIOCLIM model was reasonable and correct according to the evaluation results of the AUC and kappa index. It was obvious that the northern part of Anhui Province was not a suitable area for old trees, but the southeastern and southwestern parts would most likely be suitable for old trees in the future. Among the 19 bioclimatic variables selected by virtue of PCA, the distribution pattern of old trees was mainly influenced by six variables: annual precipitation, precipitation of driest month, precipitation of driest quarter, annual mean temperature, maximum temperature of warmest month, and mean temperature of warmest quarter. We can also conclude that the utilization of GIS with the coordinates of old trees can generate significant value and knowledge of existing information sources, especially for the conservation management of old trees. Furthermore, the administrative department can give priority to the area of 'excellent' habitat predicted by the model, and an indepth investigation should be taken into account in the near future. In this study, bioclimatic variables are only one consideration, but other factors that influence old trees, such as human disturbance, socioeconomic status, soil conditions, and landform, should also be assessed in future study.
